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PURPOSE:To increase the unrepeated sendable distance of light soliton pulses, to increase the 
installation intervals of optical amplifiers and optical repeaters, to enable multi-repeating optical soliton 
transmission at a high information transmission speed, and to economically perform a long-distance, 
super high- speed, and large-capacity optical communication. 

CONSTITUTION: When an optical fiber 2 has light loss as to the optical soliton transmitting means which 
uses the light soliton generated in a wavelength range of the negative group speed dispersion of the 
optical fiber, the frequency modulation of the light soliton pulses due to the light loss is compensated by 
using an optical dispersion compensator 3 for group speed dispersion having the opposite sign from the 
optical fiber 2. Further, the light soliton pulses may be amplified by an optical amplifiers after the 
frequency modulation is compensated by the optical dispersion compensator, and an optical repeater 
provided with an optical dispersion compensating means for group speed dispersion having the opposite 
sign from the optical fiber and an optical amplifying means may be used by >=1 stage. 



Abstract 



Data supplied from the esp@cenet database - 12 



(19)B*@#tW (JP) 



02) & m # 2: $g (a) 



#PB¥4 -335619 

(43)&WB ¥JS4^(1992)11^240 



(5i)intci. 5 wmmn rmmms^ fi s^^esf 

G 0 2 F 1/35 7246-2K 
H0 4B 9/00 M 8426-5K 



SSSf^ jfclUK MOTORS 9 H) 



(2i)iaa#^ 


<ftgJp3-107616 


(71)ffiISA 


000004226 














(22)fflKB 


^ 3 ¥0991) 5^130 




3BKf5=HSBBKl*i#nr-TS 1 S 6 # 








(72)3S91# 












^SlB=f ft ffiKrt#BT-T S 1 S 6 ^ 


B 
















(72)fS91# 


IEBI 










*gcffi=f «BaKrt#f«r— TB 1 S 6 # 


H 
















(74)ft&A 


#s± ass ma 





(54) Hnqo!>««t] %yuh>6a#tt 



(57) n»] 

HUB] ^7r-f/t©^©»aiS»«cDi6S 
5. 



/I V 3 4 



Y — T 

B C 



—113— 



(2) 

i 

*MS£-r*3£yu h>es#au 
nMta 3 ] *— p%7 r ^stofloff xauHR 
©fcM^»**ns#y y h>t»wxv»j h> 

2ia5fea***»&ic. tte»— ^-p^r^nta*© 

XyJh>fi9£Stt. 
[0 00 1] 

mm±onm»m »mtou *yj h>oeaw* 
yu h>^x©««»pift»»r*2:tfcJ:o, Jt 

*y u h>ej5to5tticBWSfe©Tf*s, 

[0 00 2] 

tc js ^ « o>/v]sxm*m < v rest*** 7 * 
:/f Wifely* (H3S) 

Itti-SffJMKMKoJWfcJ: DiKfffift/WXca/WX 

[0003] je/^pzcDeaeeasyy^rsKtt, » 40 

JBHU* W-tltf a 6* Vi*t» Hasegawa Ta 
pperttt, 1 9 7 3*te*7r-f/t*-p©»a«»tlli: 
Batt**BR6*tfc»D^b*a^tk:J:0«yU h 

1 : A. Hasegawa and F. Tapper t, Appl. Phys. Let 
1.23(1973) 142.) . 

[0 0 0 4] M£7r-f A<OJl#»««tfi«JC*Vi-C»ric 

ft 3*3** (ft*H»» fc-fc^ffilB^ftD^citKJ; so 



^i¥4-3 3 5 6 19 
0, 367r*/tfcJ:*fiaa* Ota*) jW&WBdlc 

[0 0 0 5] *fflfc3ftTtr>**7r-f 
/tfctok fof^ftfta* 5 5/im*T0. 2 

2dB/km, 1 km5ISTJB5X**«W*5) jWSfflfT 

[0006] ae*. c©3ea5cfccfc«*yj p>©«# 

K:g3g$nTV>£ (##X«2 : A. Hasegawa, Appl. 
Opt.23.P.3302 (1984). ##XS)t3 : L.F.Mollena 
tier, J . P. Gordon, and M.N. I slam. I £££ J . Qu 
antum Electron. QE 22, p. 157 (1986).) . 

[0007] c«>*stt, ffiiMfcMfiyj h>ea^^ 
a«r*2i&«fe»*&», fttcjyevofiai^XLT 

[0008] «fija»t *»&*r, 

1 -6 8 6 1 94»£tfL ##3tf«5 : H. Kubota and 
M. Nakazawa, IEEE J . Quantum Electron. QE2 
6, p. 692 (1990).) . 
[0 0 0 9] mfHSfett^attftAttft 

[0 0 10] 

y u h >eaKsa«-r^ r t^esfcaaKa©* 

yj h W^X<O^K:iSLT^5t>0Q©, v-X-^A^ 

. tE«©»Wfc*v»T«a*©#y u p >e&& 
[ooii] *fc, visjeyy h>tem% 

©«j5E*t|B*K & £ fcaft »c*Stt*J«8&TS5 ^ fe © flD, 
S«aftlcfflffll/T^4fc«>fc3C7r-fA©*a5feteJ; 



—114— 



3 

[0012] *%m\t* ±mmmz&&xi3:tsnfc>b<D 
mzn*> z ttrv&zytv y h >e^*ft*^T^ - 

[0 0 13] 

[^s^^-r^^^^g;] iE^Js^^-r^fe^ 

[0 0 14] ffctoS, *«^C0il^lE«C03tV ! J 
h>fiSMtlTlt *H£-K3E77^/tC!)ll«>|f 

[0 0 15] R*^2e«03tVU h>£a£fc*fc 
T, «r^^«AS^J:DMittffiH««IAL«:«(Z) 

h >/ wx cos^fi^efcs*r s z. t 

[ooi6] ir#B3BS®%y'j h>eawrtt 

36r»(c*^T, *yu h>c^7r^r /tcjfcfiaa 

[0 0 17] 

hwh *»w©ii^iMfl!)*yuh>fiaEarttT 

SSfc. fi38«3e7r-f/t©316ea!IB*ICJ:DJ6yU h 
>/WX <D3MW*«M> U&«M«#»a:/WX i: UTfi 

»T*Cfc»ia«»«KJ:-53KyU h>/^XOH«ft 
SMIRtPWXiHojO*?)*, 1MB*— t-Fjt^T-f 



(3) 3 5 6 1 9 

;i^x«©jo«D£W*LT«3Ky y h>/wx©**«t 
t^^^sb) misu *yu h>eate*t«3t+« 

iNW(OMIIIIHtUt& 

[00183 n«a2G«oxyu h>eit*& 
-m, i e«o3ey u h >mm^m^^x. m 

*yu h>/wx(DS3>iea«£tti*u BBfcy u h>/* 

[0019] »*B3E«©3eyy h>«a*tt 

i rbujhut, mejii&fiaMfttc j:«xy 
y h>/^xo«*Mi«*«fliT*tt%fcBBKyy 
h>/^x«*"B-rac:iteJ:o, K#yyh>/wx 

[0 0 2 0] 

[0 0 2 1] Hilt **98<!!>»**lBB«<031fiyy h 

>eawr«o-*««iT**3i6y y h>e^i->x^As 

©«*&3R-r*«H7r*D» 0 2 (a) - (c) ft S 

i *©*e»»©A~c©»«5Hcim5#y y 

[0 0 2 2] HI fcfcUVT, 1 ttSfcy >J h>38£g> 2 

a? »a*yy h>ca«*7r-f/t W7 t-i/d + swat 

&ttttftS. 4M3BWC**. 
[0 0 2 3] X7iJh>»4Bltt» 1. 5 5 (£m0)S 

r-f /tfcjfe&wesnsy y N>k-if*»*teffl^6 

tt*o 

[0 0 2 4] ^r-f/^fct ffl*.ff. 1. 32Mm<0 
[0 0 2 5] *afttt4HS3tiU ttEJK^y-f /t2 ti» 

o»*o»aaE»*t#u, *yy h>«ai*fc*©» 

[0 0 2 6] CC36»IMM3iLTH ffi 



—115— 



(4) 

5 

-^"^fiU^^A (L INbO.) W?)m=M 

(Ted) ^o&g, ss^twn^^^fc^ 

[0 0 2 7] 33fcg4fcL ^»^ffi«S3JCcfcr)««$ 

<&t><0T?, 7A7»x*^-ft-H (AP 

D) *Wff*CJB^6n*. 
[0 0 2 8] £ CO* V 'J h >fc3£>-X^A S CDft 

[0029] tafl^^vj 
Djfcvu hiwwxfc&mu Bt3tyy hw^xs* 

7 T -f /t 2 * Alt LKft ? T -f 2 * SfiKStt* o 
[0 0 3 0] MEVU h>AJI*Xtt* jfc!7:r-f/12K:A» 

(a) ) *t, K«7T-fA2«»>Sfi»-rsilBKBa67r 

/wx«3ws*«*ifc'bic. M&a^ia (^*-tf> 
!$o ^rrsj^fcfca (02 (b) > • a? 
[oo3i] codMiTB, ww^yj h>/wx 

[0 0 3 2] Jm5©*»Lfc«VU h>/WXtt. }fc 

»&nm& 3 * - ^ic «t o/wx«a*H**n 

^»»^t>»«$n^ (02 (c) ) . CfiDXV'Jh 
Wt^Xtt. ^SCl^ffiT CaWrCttl/l 0 OfilT) 

Ltt^feo®, tt»KA*rsaa:H— mmm t?» 

fc*o 

[0033] /i;ux«#®ttU3fc3fcv u ^ 
[0034] b 3 ±b*»«<o*v u b >esi^x 

[0 0 3 5] ^©01?!t 3fc#fltttftB0»tt4Mtt 

(ps/nm) h> 40 

[0 0 3 6] *y»Jh>/U70*Mr 
fthi^IOps, SftSSl.- 5 Sum, JE7r-f/t©ft 
3$100km, 3tfega*£0. 2 4dB/km, S 
J£^*®£-2. Ops/km/nmtlKlfc. 

[0 0 3 7] H?<Z>ttJRtt, A# 

"TS^aicD^yU h>/i;VXCDj£^£^Lfcfc<Z>T& 
So ±aL&fc*Dfi*©m«T/t;VXSfi«*tl 0 Ofg 

[0 0 3 8] £<D&A#>&* MSftt^l^/UX 50 



»MT4-3 3 5 6 19 

6 

(»»ifll^0ps/nm^) TttAWXWaWt 

0 p s/nmTfU**V>J h>AWX£fc«M— »« 
«S£ 1 8 0 p s /nmPXht Ufc»&TttJB»CiK»3&« 

[0 0 3 9] 04tt, #^<0&££&^T£fc«>tCfT 
[0 0 4 0] mirs^mffllol (ps/nm) , 

«tttt/wxin (p s) T&*o 

[0 0 4 1] C£-Cfck 3tV>J h>A;U©*fi!r 

£m**o. 2 4dB/km, 2. o 

ps/km/nmtU Jfc^r'frMDSS (Z) Jcr>^ 
Ttt* 6 0, 8 0, 1 0 0 km<D3mm(Dm&&<RfeL> 
ft. 

[0042] co>iuit«»&. *7r-f;t©« mmm 

D/WX«#*fcUfc*yU hWx^AMV'J h 

[0 0 4 3] B51t 5ftyU hW^X#*5ft7r-f/t 

'>5^W-voL>«Wf<OiBm^r0-r^oT, 02 tr 
4S^-rst><7)T&So 

[0 044] £ CTli, *y U h WWXitfflD/WXHI 
Rl&SOpstU a-/i;VXO#fiti|irFtai£l 0 p 
s. ifcft*l. 5 5(im, ^r-f/t©*** 1 0 0 k 
nu X&mm&*0. 24dB/km, P3$S#f&£- 
2. 0ps/km/nmifi$tfc, 

[0 0 4 5] C0>|»R#>&. 5H&ffi«Lfe^*^T«:, 

%/^xn±^^(£x^D^v^fl^fiDA-9£4ftur& 

^ir^pJffiT^S^ jHIUMHbPl 60ps/nm 

Tf4»y u n >/t;ux»*«€rn*v^c»iBanTH-«r o^t 

I^180ps /nmK±k:«lnS*-&i:*»35f«JiiinT 

[0046] &s±mwLit&5\z. zommmvytv v 

a*ic<fcs*yu hw^x©«tttt*w&itfii"r*i 
i^ufcoT, *yu h>/^^x««ea+fc-€-oiB*fl5i 

tt«*«»tf/^xBoj£««DSltfib. fi«*o*y 

U hWt^X<0/t;VXBOJC^D*llF*l/TB0ty U h 



—116— 



7 

[0 0 4 7] C©*VU h>6g^fAST 

[0 0 4 8] ^co^VU h>fi^>7rAS^$ 

IWMB. x;PH^A (Er) F-^«77'f/t 
[0 0 4 9] £©«£> «VU h>©fiaSflBBM§*r 

jus* sxr^S3HM*8»»ic 

[0 0 5 0] B6I1 *«?B<!E)il*^3B«©3evU h 

^fia^rao-jwiWTss^^WKvu t^ea^A 

^AM©«/$£^t«BraT&£. 
[0 0 5 1] C©*«M»fcy U h>feIvXTAM}t 

<Z>Srfe&fi*R (NiR^&N.RtST?) HOig-fClti: 

[0 0 5 2] CKO^+tttty U h >^yXfAM^ 
V^Ttt. JtyUh 3fc7 7"f/t2, S*£g4 

tt«rE3tyu h>fii»>'X'7 u Asc!)«iaii(*a:^<n— 

CfciU tafS«^S^^S^:^^*iB^5tc^ViTcD 
[0 0 5 3] %>M»5MU 3C»Wifll*fll6 t, 
[0 0 5 4] X»WMfS6(l «E«7r-f/X2t 

&©ft*©»BKjHR«ftu *yu h>eat*fc*© 

[0 0 5 5] ^©«4MR»«¥a6 tUTtt, MEIOfi 

^tz>3fc#«*t«&3 tnai:, HAft RjBsnssey 



(5) #i¥4-3 3 5 6 1 9 

8 

ftwusyhyy-iA aE©«MH»«**T*) . gt 

(L iNbOs) ^WiWriftf^V (T 1 

O2 :SiJ* \*fr—T\ ) , — Bfl:^;^ (Teoo 9 

[0 0 5 6] 3K*«#R7fck 5£y r <f /1 2 ©#£££» 
ffelcioaUEsWd^UfcityU h>7t;PX©3fc&g£*i 
i0 S-rs'bOT. 1. 5 /imOSIM<oy^7 

Ttt, !f«MBB» X*lf*A (Er) H-y 

[0 0 5 7] ttC3KWB¥S7MU ME©RR#S*;3< 

y u h r-f a 2 <om\zmftz> 

a? [0 0 5 8] c©**»fty y h>£a~>x^A 

[0 0 5 9] *V'J (CiDfflR (Ni) CD 

5feyr-f A2*teA»sn&3eyy h^/wak* 
m 5 <DKftwm&^m 5 ic ,t D/^xnim^nN 

[0060] ia^0«L^vu h^mu, *© 

2RS (Na) ©3fc7:r'f/t2fcAlfU S9IBi:^ 

30 «£%*rb 5 ©*#«««¥& sk* D/wA*wa 
flwamssn, «^b3fe*yu h>/^x ©asking 

[0 0 6 1] £*T> «R©3tt4*iRB6lcJ:03»MmR 
fc*»*#RDSbff*>*u S»R (N.) ©5fc:7y< 

A2 teA»u«:«tat, REtH«fc/^x«««H«an 

[0 0 6 2] 07H ±E»INCD»it>IXV U h >g 

a^xT^Mfc^w-saeyu h>/^x 

a w - ^. >»«t * fx o ^ is*©— « ^ t> © r & 

[0 0 6 3] 0 A*lC5ty U h>yt;i.A*f«« 

Vi, H6©#R©**«B5©ffl*«K:*»*/WA© 

[0 0 6 4] #*y y h>^>A©*«Br 

ptHn^l 0 p s, 5 5 Mm. yi;VXmfiiSr5 

5(? Ops, ft3t7r</t«)*S* 1 0 0 km, 



—117— 



(6) 

9 

(Dftfcmmtk&O. 24dB/km, 

2. Ops/km/nm, MISIS:! 6 0 p s/n 

[0 0 6 5] B8tt, Jttt©fc&i~®7<h^-^ 

[0066] ^(7>j!6*^^, &&<Dij&'v\*temmm& 10 

[0 0 6 7] *&, ft*®*?^ rtoERI 0»MB 

[0 0 6 8] «±lMIl,*:«k5K» z:oiaKMcE>»>tiai 

»«5fcfcJ:«J6y »J h Wt;^©JSSftjR«W*ltflM-s 
ifcfcfcl^yy h>/W***«U *M>L&3fcyy 

Bl&^-rsrtdn?^. lf*T, 2 0 0 0kmJU 
[0 0 6 91 3tVU h>fiatfc*»-*3WB« 

[0 0 7 0] &*3, #*«ttVU h>e^X^AMtC 
*HTHU «iH»M«WA«ttitt (1) «7r 

-f/toffl**, (2) **«Boa*«©^rn-cfe* 

So 

[0 0 7 1] ^«1ffi«8g«3fi3tbfe«IS-CSS 
[0 0 7 2] ±B^«©^T©»&fc;fe^T 

[0 0 7 3] Jfcyy h>«*»t>U<tt*+iB« 



4$&B¥4-3 3 5 6 1 9 

10 

utt>lSA>l<!:nct CkfBXSU, 5) h~*im 
[0074] 

1 E«CM1£ V ! J H J: *xtf, *— H 

yy h>*»v>*#y u h>e*MSfc*3^T, Jtvu 

j«yy h>/x^x3^a*ic*©«»wft«»T*u& 
^x®<0jO*O£*t«u eito^yj hwwx<o 

/^X«Oi£3WD«l!P*UTK*yy h>^KO«t 

[0 0 7 5] IWoT, ft»B, SXatfc«SMBlA 

*«W»lcfr'3ri:35«T*S*yy h 

[0076] *it. W3(»2B«©*yy h>«at»* 
izj:n»> «*?sie«©3ieyy h>«a*ttic*vi 

K*y y h>^;pxa>*«fJBeas^riBa:K«i 
[0077] Lfe*toT, «y y h>fiaaK*»s*«i 

[0 0 7 8] M«|3noXV'J h>te%£m 

2M*fc*v>T. *yy h>e2ffi*7r-fAi:*eM 
fc*«3ey y h>/^vx©H«»*i«&*Mi"rsttt> 

KlMBCvy h>^X*»«b, Bueyy h>^X© 

©3a««0*2**;i aoevy h>/^x© 

[0 0 7 9] i^t, 3feyy h>eiSfc*»a3t+ 
u h>eaara*!i««2it*«T«ca*. 



—118— 



(7) 



#gg¥4-3 3 5 6 1 9 



11 

C0i] *8^on*i i mm<oyt v u h >^«*&^ 

[0 2] ai*<0^«^<DA-C©#88^tC^^* 

[S3] *a^o-nss^<o^vu h>es^x^/.s 

[04] *«^0-^}6«03tVUh>gS^X5 L ^S 
[0 5] *%^0-^©«VU hiVGStS'^AS 
[0 6] *S59J0>§t#JH 3 t£ML<K>%V U h >g2£#i£<Z> 



12 



10 



[07] *»^0-|^SgCTO**»3tVU h>fe^->^ 

[0 8] a*o*t»3tvu h^i'>xfA©#ao 
i *y>Jh>jia 

3 #5HR«I«S 

4 £}£38 

5 
7 



[0i] 



[02] 



AA 



AA 



A J OH 



(a) 



B C 



(b) 



[04] 



(C) 



[03] 





-200 



E 
c 

> 



WOO 




100 200 300 

attttflNI (ps/nm) 



20ps 



TIME 



—119— 



(8) 



&BI¥4-3 3 5 6 1 9 



[05] 



[07] 




7CT 



50ps- 



200 




TIME 




Eg 



3B! 



50ps 



(km) 
-2000 



•1000 



E 



IK 



TIME 



[06] 



M 



t=F= !i " L V^F 4 

ll 1 4> ) i 



—120— 



(9) 



#§8¥4-3 3 56 1 9 



(km) 



-1000 



=^=^ =Q 

SOps TIME 



—121— 



